Age-related changes in relaxant response of vascular smooth muscles to atrial natriuretic peptide.
The effect of aging on responses of vascular smooth muscles to atrial natriuretic peptide (ANP) and other vasodilator substances was investigated in isolated rat aortae, rat renal arteries and monkey renal arteries which were precontracted with norepinephrine. There was no significant difference in the ANP-induced maximum relaxation between young and old rat aortae. However, the concentration of agonists causing a 50% relaxation (ED50) value for the old rats was 7.3 times greater than that for the young ones. In rat and monkey renal arteries, the ED50 ratios were 6.2 and 3.8, respectively. The relaxant responses of the rat aortae to isoproterenol and acetylcholine also decreased with increasing age. The ED50 ratios for isoproterenol and acetylcholine were more than 40 and 17, respectively. The maximum relaxation induced by 10(-5) M isoproterenol also decreased significantly in the aortae from the older rats. On the other hand, the ED50 for nitroprusside, nifedipine- and potassium-induced relaxation was not affected by increasing age. These results suggest that ANP-induced relaxation of vascular smooth muscles is reduced with increasing age in rat aortae, rat renal arteries and monkey renal arteries. The mechanisms by which the ANP-induced relaxation decreased in association with the aging process may be quite different from those in acetylcholine-induced and beta adrenoceptor-induced relaxation.